Microshutters for Jumes Web Space Telescope
(IWS')
Spectrographic astronomy measurements in the pearin frared
region’ 23 will be done by functional two-dimensional micro-
shutter amays that are being fabricated at the NASA Goddard
Space Flight Center for the James Webb Space Telescope
(JWST) These micro-shutter armys will represent the st
massinn-critical MEMS devices to be Hlown o space, JWST will
use mictoshutter arays 1o select focal plane object. 2-D
programmmable aperture mask s of more than 200,000 elerments
select such space object, The use of silicon wafer material
pmwmises high efficiency and high contrast, Microshutter
opertion temperature is wound 35K, Microshuttor amays are
fabricated as closepacked silicon nitide membranes with a unit
cell size 00 105 x 204 pm. A hayer of magnetic matedal is
deposited onto each shutter, Individual shutlers are equipped
with & torsion flexure. Reactive jon etching (RiE) releases the
shutters so they can open up to Y8 degrees using the torsion
fexure. Shutter sotation is initisted into a silicon suppon
starcture via an extenal magnetic fleld. Two electrically
ndependent aluminum eloctrndes are deposited. one onfo gach
shtter and another onto the suppert struetire side-wall,
pemitting clectrostatic latching and 2-D addressing to hokd
speetfic shutters open via exteral clectronics {See Figure 1)
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Figure 20 Confonal microscopy aflows taking images of the microshutters at
variable temperatures while preserving mfermation about the Yopography. This

way the microshutters can be anabzed for the degree of shape change during

the coofing,
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Figure 3: Diagram shows the temperature ¢ffect on the minimum voltage
reicase of latched microstuiters. W e also insluded offect of fength of iime
used to hold microshutters open {0120 mimaes)
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+ Latch all shutlers at
test vollage

* Decrement vollage,
counting the number
of shutters that close
at each voltage

* Use resulls to
determine the average
release vollage of the
array

Figure 41 Test setup for measurig the minmum voltage relagse inchided a
dowar containing a window thal alowed observation of the microshullers while
they were refeased at the minimum voltage. lmages shove wore taken by
camera ubserving microshutiers in this windows white they were near iiguid
hedfiuen temperature.

Diseussion:

frgure 3 indicates a direct correlation beiween the minirmum
voltages and degree of bowing. Data also show that the
degree of bowing can be detected with larger precision i
microshutiers are held longer tisme in latched state . The
maximum tirme was 2 hours and is comparable with exposure
tines that will be used on James Web Space Telescope. We
believe that the minimum vollage release measureinents can
be used 1o investigate any change of the degree of bowing as
& result of exposwre o the space environment during the life
span of the JWST mission.
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